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© A laser output unit according to the present 
invention comprises a body (3) having a laser output 
port (2) at an extreme end thereof, lenses (4) pro- 
vided within said body to condense laser beam 
introduced to emit it from the laser output port, and 
a protective glass (9) provided between said laser 
output port and said lens within said body. 
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A gas jet port (17) and a gas exhaust port (18) 
opposed to said gas jet port are provided at said 
body portion between said protective glass (9) and 
said laser output port (2). A gas crosses at a position 
between the protective glass (9) and the laser output 
port (2). Flying matter is blown away by the gas and 
does not arrive at the protective glass. 
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BACKGROUND OF THE INVENTION 

The present invention relates to an output unit 
for laser in process machines utilizing laser such 
as a laser welding machine, a laser cutting ma- 
chine and the like. 

A laser process machine has an output unit fo~ 
outputting a laser beam transmitted by an optical 
fiber from a laser device toward an object to be 
processed. 

This laser output unit has a body connecteo on 
the extreme end of an optical fiber for transmitting 
a laser beam from a laser device. The body has a 
laser output port at the extreme end thereof. A'so. 
the unit has a glass provided within said body to 
condense the introduced laser beam to emit it torn 
the laser output port. 

The laser output unit is often mounted on the 
extreme end of a robot hand. In this case, the robot 
hand is moved in accordance with a preset pro- 
gram to perform a predetermined processing work- 
When such an output unit is used to weld, for 
example, an object to be welded such as metal, 
metal spatters molten by the laser beam spatter or 
fly in all directions and adhere to the glass, as a 
result of which the glass becomes stained. 

To avoid this, a transparent protective glass is 
provided between the laser output port and the 
glass within the body. 

If such a protective glass is provided, the glass 
is protected but the protective glass itself becomes 
stained. As the result, there gives rise to a problem 
in that the protective glass has to be often re- 
placed, and in the case where the apparatus is 
introduced into a production line, the production 
line is stopped for replacing the protective glass. 

An object of the present invention is, in apply- 
ing a laser beam to an article to be processed to 
process it, to protect a protective glass from flying 
matter flied from a portion to be processed to 
minimize replacement of a protective glass. 

The protective glass can be provided to protect 
the lens, but if the unit is used for a long period of 
time, the lens is unavoidably stained. 

As the result, the lens is to be replaced, How- 
ever, the following problems occur when the lens is 
replaced. 

Since a focal length of lens used for the unit 
has an error of approximately 1%, a focal point of 
the laser beam becomes deviated when the lens is 
replaced, When the focal point of the laser beam is 
deviated, processing such as welding is not suc- 
cessfully carried out. It is therefore necessary to 
reset all the deviated data of the program set in the 
robot in advance so as to apply a focal point of 
laser beam to a work. Such an operation is cum- 
bersome and takes much time. 

Accordingly, in the laser output unit, it has 



been desired to eliminate adjustmer: resulting from 
replacement of lens. 

As mentioned above, the object of the the 
present invention is to minimize replacement of a 

5 protective glass. However, as the case may be, the 
protective glass has to be replaced. 

In such a case, the production line using the 
laser process machine has to be stopped. There- 
fore, it is necessary to quickly replace a protective 

10 glass in order to enhance the production efficiency. 

A conventional protective glass is secured in- 
teriorly of a unit body by an optical thread ring 
having slits on both ends and having threads in the 
periphery thereof as shown in Fig. 13. 

75 Because of this, an exclusive-use screw driver 

as shown in Fig. 13 is required to remove the 
protective glass. This operation is cumbersome, 
and it took considerable time to remove and re- 
place a protective glass. Therefore, it has been a 

20 task how replacing time for a protective glass is 
shortened. 

Furthermore, when laser processing is carried 
out using a laser output unit, metal spatters molten 
by the laser beam and flied in all directions be- 

25 come stuck to not only the protective glass but 
also the internal surface of the laser output port. 
Accordingly, the necessity occurs to periodically 
clean the internal surface of the laser output port. 
In prior art, the internal surface of the laser output 

30 port has been cleaned by disassembling the body. 

This cleaning method requires labor and time 
for the disassembly. In view of this, it has been 
long desired, in the laser output unit, to quickly 
clean the internal surface of the laser output port. 

35 

SUMMARY OF THE INVENTION 

A laser output unit according to the present 
invention comprises a body having a laer path 

40 therein and a laser output port at the extreme end 
thereof, a lens provided within the body to con- 
dense laser beam introduced to emit it out of the 
laser output port, and a transparent protective glass 
provided between the laser output port and the 

45 lens within the body. 

A gas jet port to blow gas and a gas exhaust 
port opposed to the gas jet port are provided in the 
body between the protective glass and the laser 
output port. Preferably, a blowing direction of gas 

so from the gas jet port intersects the laser path from 
the protective glass to the laser output port. As the 
result, gas crosses the laser path either at the front 
surface of the protective glass. That is, at the 
position between the protective glass and the laser 

55 output port. 

In the case where the unit of the present inven- 
tion is used for the laser welding machine, even if 
molten metal are flied from a work toward the 
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protective glass, the flying matter is blown away 
sideway by the gas crossing the laser path be- 
tween the protective glass and the laser output 
port. As the result the flying matter does not arrive 
at the protective glass. Therefore, the protective 
glass is r>ot stained so that the replacing cycle 
thereof can be prolonged, which is economical. 

It can be employed that if the gas from the gas 
jet port crosses the front surface close to the 
protective glass. Particularly, it is preferable to em- 
ploy the following structure. 

A smail internal diameter portion which is 
smaller in internal diameter than that of the body 
portion provided with a protective glass is provided 
between the laser output port and the protective 
glass, a gas jet port directed in a direction of 
crossing the laser path in the body is provided in 
the small internal diameter portion, and a gas ex- 
haust port opposed to the gas jet port is provided. 

The internal diameter of the small internal di- 
ameter portion is smaller than the diameter of the 
protective glass. When the gas is caused to cross 
the laser path at that portion, the flying matter 
entered the body from the laser output port can be 
discharged outside the body from the gas exhaust 
port in a collective state before being diffused into 
the body. 

Even if the flying matter is fhed from the work 
subjected to laser beam toward the protective 
glass, the flying matter is blown away sideward by 
the gas crossing the laser path at the small internal 
diameter portion, as a consequence of which the 
flying matter does not arrive at the protective glass. 
Furthermore, since the flying matter is blown away 
at the small diameter portion, the flying matter can 
be discha-ged collectively before it is diffused into 
the body, and the flying matter is not adhered to 
f the peripheral portion of the protective glass. Thus, 
the protective glass is not stained, and the replac- 
ing cycle thereof can be prolonged, which is eco- 
nomical. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of a unit showing one 
embodiment according to the present invention. 

Fig. 2 is a front view of a gas jet port. 

Fig. 3 is an enlarged view of a laser beam 
output port of the unit. 

Fig. 4 is a sectional view of a unit showing one 
embodiment according to the present invention. 

Fig. 5 is a detailed sectional view of a nozzle 
portion at the extreme end. 

Fig. 6 is a sectional view of an intermediate 
tubular portion (a small internal diameter portion), 
being a view taken on A-A of Fig. 5. 

Fig. 7 is a sectional view of a portion in which a 
protective glass is provided. 



Fig. 8 is a sectional view of a lens pon.:n. 

Fig. 9 is a sectional view of a spacer. 

Fig. 10 is a perspective view of a nozzle por- 
tion at the extreme end. 
5 Fig. 11 is a sectional view of a ball plurxjer. 

Fig. 12 is a sectional view of a plunger portion. 

Fig. 13 is a perspective view of a thread ring 
for mounting a protective glass and a screw driver 
in prior art. 

w 

DESCRIP TION OF THE PREFERRED EMBOD1- 
MEFT fSC )F THE INVENTION 

Embodimant 1 

75 

Embodiments of the present invention will be 
descrioed hereinbeiow with reference to vr,e draw- 
ings. 

As shown in Fig. 1, a laser output unit accord- 

20 ing to the present embodiment is connected to the 
extreme end of an optical fiber 1 . The opvcal fiber 
1 is connected to a laser device not snown to 
transmit a laser beam emitted from the laser de- 
vice to the present unit. 

25 The present unit has a body 3 having a laser 

output port 2 at the extreme end thereof. Tne body 
3 has a laser path from the extreme end of the 
optical fiber 1 to the laser output port 2 in the 
inside of the body 3. The body 3 is composed of a 

30 tubular portion 5 encasing therein two condense 
lenses 4 and a tip unit portion 6 connec-ed to the 
tubular portion 5. The tip unit portion 6 is com- 
posed of a connecting tubular portion 7 and a 
funnel-like nozzle portion 8 continuous to the con- 

35 necting tubular portion 7. 

A laser output port 2 is provided at the extreme 
end of the funnel-like nozzle portion 8 so mat laser 
beam condensed by the condense lenses 4 is 
emitted from the laser output port 2. Ahead of the 

40 condense lens 4 on the laser output port side, 
there is a transparent protective glass 9 interposed 
between the laser output port 2 and the lens 4. 

The funnel-like nozzle portion 8 is further in- 
teriorly provided with an internal nozzle portion 10 

45 in a concentric circle in section, and a gas flow- 
passage 12 is formed between the internal nozzle 
portion 10 and the funnel-like nozzle portion 8. 
With this, the gas flow-passage 12 is opened in the 
periphery of the laser output port 2 to form an 

so assist gas jet port 13 as shown in Fig. 3. 

A first gas introducing portion 15 and a second 
gas introducing portion 16 are provided in the body 
3 portion between the protective glass 9 and the 
laser output port 2, that is, in the connecting tubu- 

55 lar portion 7. A hollow gas jet plate 19 having a 
plurality of gas jet ports 17 is mounted on the first 
gas introducing portion 15 as shown in Fig. 2. 

An assist gas introducing portion 20 of the 
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second gas introducing portion 16 is continuous to 
the gas flow-passage 12 between the funnel-like 
nozzle portion 8 and the internal nozzle portion 10. 

A gas exhaust port 18 is formed in the con- 
necting tubular portion 7 opposed to the gas jet 
port 17. 

The blowing direction of gas jetted out of the 
gas jet port 17 is substantially perpendicular to the 
laer path. Because of this, the gas jetted out of the 
gas jet port 17 crosses the laser path at the front 
surface of the protective glass 9 and is discharged 
out of the gas exhaust port 18. 

The first gas introducing portion 15 is con- 
nected to a compressed air source, for example, an 
air compressor or a nitrogen gas source not shown. 
The gas used here is safes; in air and economical. 

The second gas introducing portion 16 is con- 
nected to an assist gas source not shown. The gas 
introduced from the second gas introducing portion 
16 is called an assist gas, which passes through 
the gas flow-passage 12 and is blown against a 
welding portion to prevent oxidization thereof. The 
surface state of the welding portion is varied with 
kinds of the assist gas. Argon gas, nitrogen gas 
and the like are used according to the work (W) to 
be welded. 

In the case where the unit in the present em- 
bodiment is used for a laser welding machine, gas 
having pressure of 7.2 kgf.cm2 introduced from the 
first gas introducing portion 15 is jetted out of the 
gas jet port 17 having a diameter of 6 mm, and the 
gas crosses the laser path in front surface of the 
protective glass 9 and is discharged out of the gas 
exhaust port 18. The flow rate of gas to be jetted is 
approximately 77 liter/minute (1/min). In short, the 
flow rate enough to be able to blow away the flying 
matter from the work (W) will suffice. 

While in this embodiment, the gas is jetted in a 
direction perpendicular to the center axis of the 
laser beam (i.e. laser path), it is to be noted that 
the blowing direction is out of question if the flying 
matter can be blown away from the work (W). 
Furthermore, the flow-passage of the gas passing 
in front of the protective glass 9 may be distanced 
from the protective glass 9. also the gas may flow 
along the protective glass 9. 

In the case where the gas is caused to flow 
along the protective glass 9, if gas is, for example, 
dried air or gas heated to some degree, a blur of 
the protective glass 9 caused by vapor or the like 
can be prevented. 

In the welding, the assist gas is introduced into 
the gas flow-passage 12 between the funnel-like 
nozzle portion 8 and the internal nozzle portion 10 
from the assist gas introducing port 20 of the 
second gas introducing portion 16, and the assist 
gas is jetted toward the welding portion. 



Embodimer: 2 

A seconc embodiment of the present invention 
will be described hereinbelow with reference to the 

5 drawings. 

As shovm in Fig. 4, a laser output unit accord- 
ing to the present embodiment is connected to the 
extreme end of an optical fiber 1 . The optical fiber 
1 is connected to a laser device not shown to 

10 transmit a iaser beam emitted from the laser de- 
vice to the p.resont unit. 

The prr^sen-. unit has a body 3 having a laser 
output port 2 at the extreme end thereof. The body 
3 has a laser path from the extreme end of the 

;5 optical fibe< 1 to the laesr output port 2 in the 
inside of tne body 3. The body 3 has a tubular 
portion 5 erasing therein two condense lenses 4a 
and 4b anc a tip unit portion 6 connected to the *- 
tubular perron 5. The tip unit portion 6 is com- \ 

20 posed of a connecting tubular portion 7, an inter- 
mediate tutxilar portion 31 connecting to the con- 
necting tubular portion 7 and a convergent funnel- 
like nozzle portion 8 connected to the connecting 
tubular poraon 7. The connecting tubular portion 7 

25 and the tubular portion 5 of the tip unit portion 6 
can be engaged with or disengaged from each 
other, and ne connecting tubular portion 7 and the 
tubular porton 5 are connected by a disengageable 
hook 32. Tais hook 32 has a pawl-like portion 32a 

30 in the connecting tubular portion 7 and a hook 
portion 32d hooked by the pawl-like portion 32a in 
the tubular portion 5 so that the hook portion 32b 
can be engaged with or disengaged from the pawl- 
like portion 32a in a one-touch manner of a lever 

35 32c. 

The laser output port 2 is provided at the 
extreme end of the funnel-like nozzle portion 8 so 
that the laser beam condensed by the condense 
lenses 4a, 4b is emitted out of the laser output port 

40 2. Ahead cf the condense lens 4b on the laser 
output port side, there is interposed a transparent 
protective glass 9 at a connecting portion between 
the tubular portion 5 and the connecting tubular 
portion 7, between the laser output port 2 and the 

45 lens 4b. 

The funnel-like nozzle portion 8 is further pro- 
vided with an internal nozzle portion 10 in a con- 
centric circie in section, and a gas flow-passage 12 
is formed between the internal nozzle portion 10 

so and the funnel-like nozzle portion 8. With this, the 
gas flow-passage 12 is opened in the periphery of 
the laser output port 2 to form an assist gas jet port 
13. 

As shown in Figs. 5 and 6, a first gas introduc- 
55 ing portion 15 is provided in the body 3 portion 
between the protective glass 9 and the laser output 
port 2, thai is, in an intermediate tubular portion 31, 
and a second gas introducing portion 18 is pro- 
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vided in the tunnel-like nozzle porti>- 8. A hollow 
gas jet plate 19 having a plurality of gas jet ports is 
mounted within the intermediate tubular portion 31 
connecting to the first gas introducing portion 1 5. 

The intemnediate tubular portion 31 opposed to 
the gas jet port 17 is formed with an exhaust port 
18. The blowing direction of gas jetted out from the 
gas jet port 17 is the same as embodiment 1. 
Because of this, the gas jetted out of the gas jet 
port 17 crosses the laser path in the intermediate 
tubular portion 31 and is discharged out of the gas 
exhaust port 18. An inner wall of the intermediate 
tubular portion from the hollow gas jet plate 19 to 
the gas exhaust port 18 diverges in a tapared 
fashion at a substantially fixed rate, as will be 
apparent from Fig. 6. 

The intermediate tubular portion 31 is the small 
internal diameter portion called in the present in- 
vention. The intermediate tubular portion 31 is posi- 
tioned between the laser output port 2 and the 
protective glass 9 and has its interna) diameter set 
to be smaller in internal diameter than that of the 
body portion provided with the protective glass 9. 
In other words, the internal diameter of the inter- 
mediate tubular portion 31 is smaller than the di- 
ameter of the protective glass 9. Wnen the gas is 
caused to cross the laser path at the portion of the 
intermediate tubular portion 31, the flying matter 
entered into the body 3 from the laser output port 2 
can be discharged outside the body from the gas 
exhaust port 18 in a collective state before diffusing 
into the body 3. 

While the intermediate tubular portion 31 is 
provided as a small internal diameter portion of the 
present invention, it is to be noted that if it is 
smaller in diameter than the protective glass por- 
tion 9, the exclusive-use intermediate tubular por- 
tion 31 as in this embodiment need not always be 
provided. 

As shown in Fig.5, the base enc of the internal 
nozzle portion 10 has a leak opening 60 passing 
through the body from inside to outside. When the 
gas jetted from the gas jet port 17 is discharged 
outside the body 3 from the gas exhaust port 18, 
air in the body 3 is also discharged outside with 
the gas so as to reduce the air pressure in the 
body 3. Accordingly, negative air pressure may be 
given to the inside of the laser output port 2 so that 
the outside air with flying matter may come into the 
body from the laser output port 2 due to pressure 
dif ference of the air. Since the leak opening 60 
permits the outside air to come into the body 3, 
negative air pressure is not given d the inside of 
the laser output port 2. This prevents the outside 
air to come into the body from the Laser output port 
2. The leak opening 60 may be provided to any 
portion in the body 3 to prevent that. 

The first gas introducing portion 15 is con- 



nected to a compress^: air source not showr. for 
example, an air corrcressor or a nitroger gas 
source. The gas usee here is safest in air and 
economical. 

5 The second gas inroducing portion 16 is con- 

nected to an assist gai source not shown. The gas 
introduced from the second gas introducing portion 
16 is called an assist gas, which passes through 
the gas flow-passage 12 and is blown against a 

to welding portion to present oxidization thereof. The 
surface state of the voiding portion is varied with 
kinds of the assist gae. Argon gas, nitrogen gas 
and the like are used according to the work (W) to 
be welded. 

75 In the case where re unit of the present inven- 

tion is used for the laser welding machine, the gas 
having pressure of 7.2 <gf/cm2 introduced from the 
first gas introducing p:rtion 15 is jetted out of the 
gas jet out port 17 hav-ng a diameter of 6 mm. The 

20 gas crosses the lase- path in the intermediate 
tubular portion 31 anc s discharged out of the gas 
exhaust port 18. The ~ow rate of the gas jetted is 
approximately 77 lite- min. (l/min.). In short, the 
flow rate enough to se able to blow vhe flying 

25 matter from the work (7/) will suffice. 

While in this embcoment, the gas is jetted in a 
direction perpendicuia- to the center axis of the 
laser beam, it is to oe noted that the blowing 
direction is out of que^ion if it can blow away the 

30 flying matter from the work (W). 

The assist gas is introduced from the assist 
gas introducing port 1c of the second gas introduc- 
ing portion 16 into the gas flow-passage 12 be- 
tween the funnel-like n:zzle portion 8 and the inter- 

35 nal nozzle portion 10 :_ring welding, and the assist 
gas is jetted toward the welding portion. 

The mounting construction of the protective 
glass 9 will be described in detail hereinbelow with 
reference to Fig. 7. 

40 As described abo»ie, the tubular portion 5 and 

the connecting tubula* portion 7 can be engaged 
with or disengaged fr:m each other, and the pro- 
tective glass 9 is ir:erposed at the connection 
portion therebetween. 

45 The tubular portio- 5 has an annular ring 50 in 

the inner periphery o: an open end connected to 
the connecting tubula; portion 7. This annular ring 
50 has one end fitted h a fitting groove provided in 
the tubular portion 5 oy means of thread fitting or 

so pressing means. The annular ring 50 has the other 
end formed with a fitrng annular slit 51 relative to 
the tubular portion 5, 

The connecting tubular portion 7 is provided at 
the end with a fitting pint ring 52 inserted into the 

55 fitting annular slit 51 . 

This fitting joint rirg 52 is fitted into the tubular 
portion 5 by insertion thereof into the slit 51. The 
joint ring 52 is former at the base portion with a 
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snoulder 53. The shoulder 53 is provided w-th a 
concave portion, and an O-ring 54 is provided 
within the concave portion. 

The protective glass 9 is mounted within the 
fitting joint ring 52. When the fitting joint ring 52 is 
inserted into the fitting annular slit 51, the periph- 
eral edge of the protective glass 9 is held and fixed 
between the O-ring 54 and the end of the fitting 
annular ring 50. Conversely, when the connecting 
tubular portion 7 is removed from the tubular por- 
tion 5, the holding of the protective glass 9 by the 
O-ring 54 and the fitting annular ring 50 is re- 
leased, and the protective glass 9 can be simply 
removed and quickly replaced. 

Needless to say, the mounting construction is 
not limited to that described in the present embodi- 
ment unless the protective glass 9 is held between 
split bodies, that is, between the connecting tubular 
portion 7 and the tubular body portion 5 in this 
embodiment. 

As described above, the protective glass 9 can 
be removed and mounted merely by removing one 
(connecting tubular portion 7) of the body 3 from 
the other (tubular body portion 5). Therefore, re- 
placement of the protective glass 9 can be quickly 
and easily carried out, and the operation is effec- 
t vely done. 

Next, the mounting construction of the con- 
dense lenses 4a and 4b will be described with 
reference to Figs. 8 and 9. The condense lenses 
4a and 4b are in the form of a convex lens in which 
one surface is plane and the other has a convex 
arcuate surface, one and the other being arranged 
on the incident side of the laser beam and the 
output side of the laser beam, respectively. 

The lenses 4a and 4b have their convex ar- 
cuate surfaces opposed to each other. The incident 
side condense lens 4a is engaged with the engag- 
ing shoulder 35 screwed into the tubular portion 5 
as shown in Fig. 5, the spacer 36 is then inserted 
into the tubular portion 5, the output side condense 
lens 4b is inserted into the tubular portion 5, and 
finally the engaging thread ring 37 is screwed into 
tne tubular body portion 5 whereby the incident 
side condense lens 4a, the spacer 36 and the 
output side condense lens 4b are held between the 
engaging shoulder 35 and the engaging thread ring 
37. The distance between the lenses 4a and 4b is 
determined according to the length L of the spacer 
36. The engaging shoulder 35 may be formed 
integral with the tubular portion 5. 

A plurality of spacers 36 are prepared with 
length thereof changed by several millimeters. Al- 
ternatively, a plurality of spacers having a length of 
1 mm or 2 mm as shown in Fig. 9(b) are prepared. 

By being positioned by the spacers, a focal 
point F0 of laser beam is determined by the con- 
dense lenses 4a and 4b. 



The thus constructed laser c*jtput unit is moun- 
ted, for example, on the robot hard, and is used as 
an automatic welding apparatus in accordance with 
a program. 

5 In this case, the base 40 of the unit body 3 is 

mounted on the extreme end of the robot hand, 
and the distance 0-Fo from the mounting base 
position 0 as an origin to the focaJ point Fo of laser 
beam is inputted as positioning data of the output 

io unit to the work in the program. 

The robot hand can direct the focal point of 
laser beam emitted from the output uni : at a weld- 
ing point of the work positively on vhe basis of the 
aforesaid data. 

75 Particularly the output side condense lens 4b 

becomes stained due to the use for a long period 
of time, and it is necessary to replace the lens. 
With this replacement, the focal position F 0 of laser 
beam is deviated to Fi due to a curvature error 

20 (approximately 1%) of lens. F c - Ft is 1 to 2 mm. 
When welding is done with this deviation left as it 
is, welding is insufficient. Therefore, a spacer 36 is 
replaced with an other spacer different in size by 
about 1 to 2 mm in advance, or spacers naving a 

25 length of 2 mm are superposed through necessary 
length as shown in Fig. 9(b) so that the focal point 
of laser beam is adjusted so as to assume a 
position at Fo. 

In this manner, the positional relationship with 

30 respect to the work can be maintained as in prior 
art without changing data of operating program of 
the robot hand. It is therefore possible to correct a 
deviation of a focal position of laser beam caused 
by replacement of lens merely by changing a 

35 spacer 36 and optimally carry out laser processing 
continuously. 

The construction of the tip nozzle portion com- 
posed of the funnel-like nozzle portion 8 and the 
internal nozzle portion 10 will be described further 

40 in detail with respect to Figs. 5. 10 and 11. The 
internal nozzle portion 10 has a fitting tubular por- 
tion 62 fitted into a mounting tubular portion 61 
provided on the intermediate tubular portion 31, the 
fitting tubular portion 62 being provided with a 

45 fitting groove 63 in the periphery thereof. The fit- 
ting groove 63 may be provided around the periph- 
ery of the fitting tubular portion 62 or may be 
arranged intermittently. 

A plurality (preferably, three or more) of ball 

so plungers 66 each having a bail 65 fitted into the 
fitting groove 63 are provided on the mounting 
tubular portion 61 which is the extreme end of the 
body. 

The ball plunger 66 is designed so that the ball 
55 65 is urged by a spring 68 provided interiorly of a 
tubular plunger body 67, and a part of the ball is 
projected from an opening of the plunger body 67. 
An open diameter of the plunger body 67 is set to 
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be smaller thar: the diameter of the ball so that the 
ball 65 is not jumped out the plunger body 67. The 
spring 68 is fixed by a plug 69 fitted into the 
plunger body 67. 

The funneNike nozzle portion 8 is threadedly 
mounted on the extreme end of the internal nozzle 
portion 10. The inside of the internal nozzle portion 
10 is formed into a funnel-like configuration. 

When an object to be welded such as metal is 
welded using the above-described laser output unit, 
metal spatters molten by laser beam is flied in all 
directions and becomes stuck to the internal sur- 
face of the internal nozzle portion 10. Accordingly, 
the internal nozzle portion 10 is removed together 
with the funnel-l ke nozzle portion 8 from the 
mounting tubular portion 61 to clean the internal 
surface thereo;. 

The removal can be accomplished merely by 
pulling the internal nozzle portion 10 from the body 
3 side. Then, the ball 65 of the ball plunger 66 is 
withdrawn into the plunger body 67 against the 
spring 68, and tne ball 65 is disengaged from the 
fitting groove 63. As the result, the internal nozzle 
portion 10 is removed from the mounting portion 
61. 

In mounting the internal nozzle portion 10 on 
the mounting tubular portion 61. the fitting tubular 
portion 62 is merely inserted into the mounting 
tubular portion 61 whereby the ball 65 is fitted into 
the fitting groove 63 to complete mounting. 

Because of this, the removal and mounting of 
the tip nczzie composed of the internal nozzle 
portion 10 and the funnel-like nozzle portion 8 are 
extremely quickly carried out and the cleaning and 
replacement are also quickly carried out. 

Therefore, the removal and mounting of the tip 
nozzle are extremely quickly carried out, and pro- 
cessing utilizing the present laser output unit can 
be smoothly carried out irrespective of the number 
of steps of the cleaning and replacement. 

Finally, the relationship between the funnel-like 
nozzle portion 8 and the internal nozzle portion 10 
will be described with reference to Figs. 5 and 12. 
The funnel-Hke nozzle portion 8 is threadedly 
mounted on the extreme end of the internal nozzle 
portion 10 by a thread portion 69. The inside of the 
internal nozzte portion 10 is in the form of a funnel. 
The largest diameter portion of the funnel-like noz- 
zle portion 8 is a flat outer peripheral surface 70 t 
which is formed with an anti-skid knurling. The 
internal nozzle portion 10 has a large diameter 
portion 71 which is larger in diameter than that of 
the outer peripheral surface 70 of the funnel-like 
nozzle portion 8, and a plunger mounting bed 72 
extended toward the outer peripheral surface 70 of 
the funnel-like nozzle portion 8 is screwed into the 
large diameter portion 71 . 

The plunger mounting bed 72 is provided with 
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a ball plunger 76 wwcn radially comes into contact 
with the outer peripneral surface 70 of the funnel- 
like nozzle portion 8 which is an external tubular 
portion. 

5 This ball plunger 76 is provided to urge the ball 

75 by a spring 78 within a tubular plunger body 77, 
and a part of the ball is projected from an opening 
of the plunger body 77. An open diameter of the 
plunger body 77 is set to be smaller than that of 

io the ball so that the ball 75 is not jumped out the 
plunger body 77. The spring 78 is fixed by a plug 
79 fitted into the plunger body 77. 

When the funnel-like nozzle portion 8 is 
threadedly engagec w;th the internal nozzle portion 

75 10. the outer peripheral portion 70 presses the ball 
75 of the plunger 76 into engagement therewith. 
Conversely, this pressing force serves as a reac- 
tion from the spring 78 to radially press the outer 
peripheral surface 70. Accordingly, the threaded 

20 engagement of the funnel-like nozzle portion 8 is 
not loosened under the influence of sbeam external 
stress such as vibration. 

The effect similar to that described above may 
be obtained by an arrangement wherein the large 

25 diameter portion 71 of the internal nozzle portion 
10 is made to be smaller in diameter than the outer 
peripheral surface 70 of the funnel-like nozzle por- 
tion 8, the plunger mounting bed 72 extended 
toward the large diameter portion 71 is provided on 

30 the outer peripheral portion 70, and the ball plunger 
78 is provided on :ne plunger mounting bed 72 so 
that the ball plunger 75 comes into radially contact 
with the peripheral surface of the large diameter 
portion 71 of the internal nozzle portion 10 which is 

35 an internal tubular portion. 

Needless to say. as a plunger, a plate spr:ng 5 a 
pin or others can oe used if they can apply the 
pressing force radially to the peripheral surface of 
the external tubular portion or the internal tubular 

40 portion. 

With the above-described construction, in as- 
sembly of the tip nozzle (the funnel-like nozzle 
portion 8 and the internal nozzle portion 10). the 
external tubular portion is threadedly engaged with 

45 the internal tubular portion, after which the plunger 
holds this. Therefore, the engagement is not loos- 
ened due to vibrations or the like. 

As described above, according to the present 
embodiment, there is provided a laser output unit 

so comprising a body having a laser output pon 2 at 
the extreme end thereof, a lens provided within 
said body to condense laser beam introduced to 
emit if from a laser jet port, and a transparent 
protective glass provided between said laser output 

55 port and the lens within the body, in whicn the 
body is divided into one and the other at a portion 
where the protective glass is arranged so that one 
and the other of :he body can be fitted disen- 
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gageably from each other, and when one of the 
body is fitted into the other, the protective glass is 
held between one and the other. 

Therefore, the protective glass held between 
one and the other of the body can be removed 
merely by separating one from the other of the 
body. A new protective glass can be mounted 
merely by holding it between one and the other of 
the body, and less time is required for replace- 
ment. 

Furthermore, according to the present embodi- 
ment, there is provided a laser output unit compris- 
ing a body having a laser output port at the ex- 
treme end thereof, and two lenses provided within 
the body to condense laser beam introduced to 
emit it from the laser output port, in which said 
lenses are provided on the incident side and the 
output side, respectively. A tubular spacer to set a 
distance is replaceably arranged between the in- 
cident side lens and the output side lens. 

Therefore, when the distance between the len- 
ses is adjusted by replacement of the tubular spac- 
er, a position of the incident side lens is not 
changed but a position of the output side lens can 
be changed. A lens used for the unit has a cur- 
vature error of approximately 1%, and a deviation 
of focal position of laser beam caused by replace- 
ment of lens can be absorbed by a changed por- 
tion of the spacer. Tnat is, the positional deviation 
can be absorbed by using a spacer which is long 
or short through a deviated portion of the focal 
point of laser beam. 

Furthermore, according to the present embodi- 
ment, there is provided a laser output unit compris- 
ing a tubular body, a tip nozzle having at the 
extreme end a laser output port provided at the 
extreme end portion of the body, and a lens pro- 
vided within the body to condense laser beam 
introduced to emit it from the laser output port, in 
which a fitting tubular portion inserted into a tip 
opening of the body is provided on the internal 
nozzle portion 10 of ne funnel-like nozzle portion 8 
of the tip nozzle, a fitting groove is provided in the 
fitting tubular portion, and a plurality of ball plung- 
ers having balls fitted into the fitting groove are 
provided at the extreme end portion of the body. 

Therefore, the fitting tubular portion is merely 
inserted into the tip opening of the body whereby 
the ball plunger is fitted into the fitting groove, and 
the tip nozzle can be mounted in one-touch man- 
ner. The same is true for the case where the tip 
nozzle is removed. 

Moreover, according to the present embodi- 
ment, there is provided a laser output unit compris- 
ing a tubular body, a tip nozzle provided at the 
extreme end portion of the body and having a laser 
output port at the extreme end thereof, and a lens 
provided within the body to condense laser beam 



to emit it from the laser output port, in which said 
tip nozzle comprises an internal tubular portion 
having a laser jet port at the extreme end thereof, 
and an external tubular portion threadedly engaged 

5 with said internal tubular portion to surround the 
outer periphery of the internal tubular portion to 
form a gas flow-passage through which assist gas 
passes between the internal tubular portion and the 
external tubular portion. 

io Normally, the above-described laser output unit 

is mounted on the extreme end of the robot hand 
and automatically operated. With the continuous 
use, the extreme end of the laser output unit col- 
lides with something, or the threaded engagement 

?s of the external tubular portion becomes loosened 
under the influence of vibrations resulting from the 
operation of the robot hand. In the worst case, the 
unit is possibly disengaged from the internal tubu- 
lar portion. 

20 When the threaded engagement of the external 

tubular portion becomes loosened, the width of the 
gas flow-passage is widened to change the flow 
rate or flow velocity of the assist gas. adversely 
affecting on processing using laser beam. In the 

25 case where the external tubular portion is dis- 
engaged from the internal tubular portion, it is 
impossible to cause the assist gas access to the 
focal point of laser beam. 

Accordingly, in the laser output unit as de- 

30 scribed above, it has been long desired to prevent 
the threaded engagement of the external tubular 
portion from being loosened. 

To meet this need, in the present embodiment, 
one of the internal tubular portion an the external 

35 tubular portion is provided with a plunger mounting 
bed extended toward the other, and a plunger is 
provided on the plunger mounting bed so that the 
plunger comes into contact with the peripheral sur- 
face of one of the internal tubular portion and the 

40 external tubular portion in a radial direction. 

Therefore, at the time when the external tubular 
portion is threadedly engaged with the internal tu- 
bular portion, the plunger of one of the internal 
tubular portion and the external tubular portion 

45 comes into contact with the other in a radial direc- 
tion. The threaded engagement therebetween can 
be tightly held due to the friction resulting from the 
contact therebetween. 

so Claims 

1. Laser output unit comprising; 

a body having a laser path therein and a 
laser output port at an extreme end thereof, 
55 a lens provided within said body to con- 

dense laser beam introduced to emit it from 
the laser output port, 

a transparent protective glass provided be- 
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tween said laser output port anc said lens 
within said booy, and 

a gas jet port to blow gas and a gas 
exhause port opposed to said gas jet port 
provided in said body between said protective 
glass and said laser output port respectively. 

2. Laser output unit according to claim 1 , wherein 
a blowing direction of the gas jetted from the 
gas jet port crossing the laser path at any 
portion between the protective glass and the 
laser output port. 

3. The laser output unit according to ciaim 1 or 2, 
wherein a small internal diameter portion which 
is smaller in internal diameter than that of the 
body portion provided with the protective glass 
is provided between said laser output port and 
said protective glass, a gas jet por. directed in 
the direction of crossing through the body is 
provided in said small internal diameter por- 
tion, and a gas exhaust port opposed to said 
gas jet port is provided. 

4. The laser output unit according \o claim 3, 
wherein an intermediate tubular portion which 
is smaller in interna! diameter than that of the 
body portion provided with the protective glass 
is provided as said small internal diameter 
portion in said body portion, a gas jet plate 
having said gas jet port is provided in said 
intermediate tubular portion and said gas ex- 
haust port is provided in the intermediate tubu- 
lar portion opposed to the gas jet port of said 
gas jet plate. 

5. The laser output unit according to any of 
claims 1 to 4, wherein said lenses are provided 
on the incident side and the output side, re- 
spectively, of the laser beam, and a tubular 
spacer to set a distance between tie lenses is 
replaceably arranged between he incident 
side lens and the output side lens. 

6. The laser output unit according to any of 
claims 1 to 4, wherein the body is divided into 
one and the other at a portion in which said 
protective glass is arranged so that one and 
the other are fitted disengageably from each 
other, and when one of the body s fitted into 
the other, the protective glass is held between 
one and the other. 



fitting tubular portion inserted into an opening 
at the extreme enc of said body, a fitting 
groove is provided in the periphery of said 
fitting tubular portion, and a plurality of ball 
5 plungers having balls fitted into the said fitting 

groove are provided at the extreme end of said 
body. 

8. The laser output unit according to any of 

70 claims 1 to 4, in which said body is tubular, a 

tip nozzle having a laser output port at an 
extreme end thereof s provided at the extreme 
end of said body, S3id tip nozzle comprising 
an internal tubular portion having a laser output 

75 port at an extreme end thereof and an external 

tubular portion threadedly engaged with said 
internal tubular poriiDn to surround the outer 
periphery of the internal tubular portion and 
form a gas flow-passage through which assist 

20 gas passes between the internal tubular portion 

and the external tubular portion, one of said 
internal tubular portion and said external tubu- 
lar portion is provided with a plunger mounting 
bed extended towaro the other, and a plunger 

25 in radial contact with the peripheral surface of 

the other one of sad internal tubular portion 
and said external tubular portion is provided on 
said plunger mounting bed. 

30 9. The laser output unit according to claim 8, 
wherein said plunger is a ball plunger compris- 
ing a plunger body having an opening at an 
extreme end thereof, a ball received into the 
plunger body and projected from said opening, 

35 and a spring provided interiorly of said plunger 

body to urge said ball in a direction of projec- 
ting it from the opening, and the ball of the 
plunger is in radial contact with the peripheral 
surface of one of said internal tubular portion 

40 and said external tubular portion. 
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7. The laser output unit according to any of 

claims 1 to 4, wherein said body ^s tubular, a 55 
Up nozzle having a laser output port at an 
extreme end thereof is provided at an extreme 
end of said body, said tip nozzje having a 
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© A laser output unit according to the present 
invention comprises a body (3) having a laser output 
port (2) at an extreme end thereof, lenses (4) pro- 
vided within said body to condense laser beam 
CO introduced to emit it from the laser output port, and 
^ a protective glass (9) provided between said laser 
qq output port and said lens within said body. 
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A gas jet port (17) and a gas exhaust port (18) 
opposed to said gas jet port are provided at said 
body portion between said protective glass (9) and 
said laser output port (2). A gas crosses at a position 
between the protective glass (9) and the laser output 
port (2). Flying matter is blown away by the gas and 
does not arrive at the protective glass. 
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